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ABSTRACT 

 
Water quality is one of the factors that determine the feasibility and success of the development of 
grouper mariculture. The objective of this research was to analyze water quality which was prepared 
for grouper mariculture. This research was carried out in Divur Bay, Dullah island of Tual City. The 
water quality parameters observed were including temperature, brightness, salinity, pH, current 
velocity, depth, substrate type, DO, nitrate and phosphate in ten stations spread in Divur Bay. Water 
quality data were analyzed descriptively. The results showed that Divur Bay was feasible for the 
grouper culture development with a range of values of temperature, brightness, salinity, pH, current 
velocity, depth, DO, nitrate and phosphate obtained were 30-31

o
C; 2.28-7.86 m; 33-35 ppt; 7.7-8.1; 

0.06-0.617m/s; 2..28-18.58 m; 3.7-4.8 ppm; 0.0015-0.219 ppm; 0.0076-0.0767 ppm. 
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1. Introduction 

 
 

Mariculture is an important activity that 
has resulted in nearly half the fish needs of the 
world and it will increase expectedly in 
upcoming years (IFPRI, 2003; Wijkstrom, 2003; 
Hishamunda et. al. , 2009;. Yulianto et. al., 
2015). Increasing demand for fishes as food 
sources is due to community’s increasing 
awareness about nutritional advantages of fish 
and fishery products for health and human 
intelligence. In addition, mariculture has the 
economic and social impact because of directly 
providing jobs and revenue for community while 
contributing indirectly in collecting taxes and 
balancing market (Hishamunda et. al., 2009;. 
Hishamunda and Ridler, 2006) , 

Mariculture is a part of aquaculture which 
has developed very quickly, especially in the 
remote and small area (Hishamunda, et. al., 
2009), where one of them is Tual City in 
Maluku province. Mariculture potential land 
area in the city of Tual reached 7,524 ha. The 
largest island in Tual city is Dullah island with 
an area of ± 93.32 km2 and a population in 

2014 was 74 986 people (BPS Maluku 
Tenggara, 2015). One commodity that has 
been cultivated by Dullah island community 
was grouper aquaculture which belong to be  
economically important fish species and 
featured in the development of marine 
aquaculture in Indonesia (Ghani et. al., 2015; 
Sugama et. al., 1986 ; Kusumaningrum, 2015; 
Asaad et. al., 2010). Groupers marketed in 
living conditions have prices almost five times 
more expensive than  dead/frozen ones 
(Direktorat Jenderal Perikanan Budidaya, 2011; 
Kusumaningrum, 2015). 

Grouper mariculture is generally 
conducted in floating net cages (KJA) which is 
located in offshore waters (Ghani et. al., 2015; 
Hishamunda et. al., 2009). The success in 
developing grouper mariculture is really 
determined by the accuracy of site selection 
and waters feasibility as a place of cultivation 
(Mustafa et. al., 2011; Ghani et. al., 2015; 
Affan, 2010; Mukuan et. al., 2013), Determining 
the cultivation location where has been carried 
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out by grouper aquaculture fishermen on Dullah 
island mostly using feeling or trial error only 
(Hartoko and Helmi, 2004), then it is not 
adequately optimal, and it emerges impacts on 
the environment due to the inappropriateness 

of the sea waters utilization  (Ghani et. al., 
2015; Hartoko and Alexander, 2009; Mukuan, 
2013). To determine these utilization locations, 
it needs to consider several things including 
technical conditions such as water quality and 

non-physical conditions such as market share, 
security and human resources (Affan, 2010; 
Raharjo, 2008). Therefore, a research on water 
quality become an initial study to support the 
determination of  exact and decent location for 
grouper culture (Affan, 2010).  
 
2. Methods  
 

The study was conducted in December 
2015 at Tual City, Dullah island, particularly in 
the Divur Bay with the coordinates between 
5°26'-5°26' South Latitude and 132

o 
41’-132

o 

49’ East (Figure 1). Determining the ten points 
was referring purposively to the sampling 
station location physiographic (Nasution, 2001) 
with the help of Global Positioning System 
(GPS) for recording data of stations 

coordinates therefore it could represent in 
terms of the ecosystem as well as the Divur 
Bay waters utilization. The time to collect water 
quality parameter samplings were conducted at 
15:00-21:00 WIT and one time sampling in the 
water column. 

Water quality parameters were 
measured directly in the field including 
temperature, clarity, salinity, pH, depth, DO, 
and the current velocity. While the content of 
nitrate and phosphate sampling were 
performed and analyzed in the laboratory of 
Oceanography UPT Loka Marine Life 
Conservation LIPI Tual, Southeast Maluku. The 
results of water quality measurements were 
analyzed descriptively and compared to the sea 
water quality standard KepMen LH No. 51 of 
2004 and literatures relating to mariculture. 

 

 
Figure 1. Research location  
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3. Result and Discussion 

The data of measurement result of 
waters quality parameters in Divur Bay and its 
analysis result were showed on Table 1 and 2 
below.   
 
Temperature 

Water temperature in the Divur Bay had 
an average temperature of 30 

o
C. The lowest 

temperature was 30 °C at the station 7, 8, 9, 
and 10, while the highest temperature was 31 
o
C at the station 1, 2, 3, 4, 5, and 6. This 

temperature range was categorized  normal 
temperature according to Mayunar et. al. 
(1995) which stated that the optimum 
temperature range for the cultivation of fish was 
27-32

 o
C temperature as well as the criteria 

established by decree KepMen LH 2004 that is 
25-32 °C, with daily fluctuations of less than 1 
°C which can be declared stable and feasible to 
attempt mariculture (Mudeng, et. al., 2015; 
Schaduw and Ngangi, 2015). The differences 
temperature was assumed due to differences of 
light intensity associated with the time of 
measurement  (Schaduw and Ngangi, 2015). 
The temperature measurement at Stations 1, 2, 
3, 4, 5 and 6 was performed in the afternoon 
while the measurement at station 7, 8, 9 and 10 
was carried out at night. The higher 
temperatures was in the afternoon than at night 

because there was still the heat of the day 
(Hutabarat, 2000). The optimal temperature at 
all stations in Divur Bay waters  can improve 
ease of metabolism activity of organisme 
example groupers (Suhaimi, 2011). 

Clarity 
 

Waters clarity is closely related to 
incoming light penetration into the waters 
column due to the higher brightness of the light 
that penetrates the deeper waters (Schaduw 
and Ngangi, 2015) thus helping the food 
making process (Kangkan et. al., 2007). Clarity 
value of Divur Bay waters was measured at 
average of 6.69 m. Station 2 had the lowest 
clarity value of 2.28 m while the station 5 had 
the highest clarity value of 7.86 m. Differences 
in clarity values allegedly due to differences in 
the depth and time of measurements (Schaduw 
and Ngangi, 2015; Mukuan et. al., 2013), 
station 2 had the same clarity value and depth, 
while station 5 had the different clarity value 
with its depth. Clarity values were obtained by 
comparing it to the standard criteria of seawater 
for mariculture interests according to 
KepMenLH No 51 2004, therefore station 2 is 
not eligible for mariculture activities due to its 
clarity value which was less than 3 m, whereas 
if the clarity value is greater than 3 m as at 
station 1, 3, 4, 5, 6, 7, 8, 9, and 10, then it is 
eligible to marine aquaculture activities. 

 
Table 1. Measurement result of waters quality parameters in Divur Bay  

Stasion  Temperature Clarity Salinity pH 
Current 
velocity  

Depth DO Phosphate Nitrate 

1 31 3.08 35 8.1 0.19 3.08 3.4 0.0109 0.0678 

2 31 2.28 35 8.1 0.16 2.28 3.2 0.0106 0.0767 

3 31 4.2 33 7.7 0.09 4.20 2.3 0.0016 0.0654 

4 31 6.69 34 7.9 0.20 18.27 3.3 0.0016 0.0229 

5 31 7.86 35 7.9 0.14 12.76 3.9 0.0043 0.0224 

6 31 6.65 34 7.9 0.06 15.95 4.8 0.0015 0.0088 

7 30 6.68 34 7.8 0.61 16.72 4.7 0.0219 0.0165 

8 30 6.17 34 7.7 0.15 12.48 4.6 0.0043 0.0147 

9 30 5.6 34 7.8 0.44 16.85 4.3 0.0070 0.0454 

10 30 6.53 35 7.8 0.47 18.58 3.2 0.0126 0.0076 

 
Table 2. Analysis result of waters quality parameters in Divur Bay 
Parameters Unit Min Max Average  Std 

Temperature 
o
C 30 31 31 0,52 

Clarity meter 2,28 7,86 6,69 2,89 
Salinity mgL

-1
 33 35 34 0,67 

pH - 7,7 8,11 8 0,19 
Velocity ms

-1 
0,06 0,61 0,25 0,19 

Depth meter 2,28 18,58 8 7,06 
DO mgL

-1
 2,3 4,8 3,77 0,82 

Phosphate mgL
-1

 0,0015 0,219 0,00763 0,01 
Nitrate mgL

-1
 0,0767 0,0076 0,03482 0,03 
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Salinity  
 

The survival and growth of aquatic 
organisms are also affected by salinity. 
Appropriate salinity waters value range marine 
water according to the quality standards for 
grouper fish farming are 25-30 mgL

-1
 

(KepMenLH 2004). The average salinity 
measured of Divur Bay was 34 mgL

-1
, with the 

lowest salinity was 33 mgL
-1 

at station 3, and 
the highest salinity was 35 mgL

-1 
at station 1, 2, 

5, and 10. Salinity values of Divur Bay waters 
were relatively high. It was presumably 
because of the time of measurement, its waters 
was in a state of  relatively low rainfall intensity 
and the Bay waters boundary was directly lead 
to the open sea therefore there are not much 
on the mainland (Gundo et. al., 2011). Salinity 
measurement values obtained showed that the 
salinity value supported the grouper 
mariculture, by comparing to the research 
results of  Radiarta et. al., 2003 with a salinity 
range  between 30-35 mgL

-1
. This very small 

variation means Divur Bay waters salinity 
categorized homogeneous (Affan, 2010). 
 
pH 

The degree of acidity (pH) of waters 
affects the fishes’ growth and survival (Affan, 
2011). The average pH measurement value 
which obtained was 8. Station 1 and station 2 
had the largest ph value which was 8.1. The 
lowest pH value was 7.7 at station 3 and station 
8. These values indicated that the water had 
alkaline characteristic, as sea water pH level 
value in general (Susana, 2009). In addition, 
the pH value is also an indication of water 
bodies disruption (Simanjuntak, 2007), because 
the higher pH value, the more easy-going 
metals accumulation (Wahab, 2005). Variations 
in pH values which were measured very small 
meant that the pH of the Divur Bay waters was 
very homogeneous. The range pH value 
measured at all stations in Divur Bay waters 
were still counted sea water quality standard 
range of KepMen LH No. 51 (2004) which is 
maximum of 8.5. 

 
Current velocity  

Current is a factor that affects 
dissolved oxygen level in the water, carries 
dissolved and suspended particles, as well as 
contributes to the circulation of water. In 
grouper mariculture with KJA, current velocity 
plays a role in reducing biofouling on the nets 
(Affan, 2011). Current velocity measurement 
obtained an average value of 0.25 ms

-1
. The 

fastest current velocity value measured at the 

station 7 was 0,61 ms
-1 

and the most less 
current velocity value at the station 6 was  0,06 
ms

-1
. By monitoring from its average current 

velocity, the Divur Bay waters were belongs to 
the slow current velocity within the 0-0.25 ms

-1
 

(Sukendi et. al., 2013). Based on KepMen LH 
No. 51 (2004) sea water quality standards, the 
current velocity in Divur Bay sea water was 
very appropriate to the development of grouper 
mariculture ie ≥ 0.05 ms

-1
. 

  
The depth 

The variable that also becomes a 
determinant for successful grouper mariculture 
in KJA is the waters depth. The proper waters 
depth can avoid the damage nets due to puffer 
fish (Diodon sp) attack as pests, as well as the 
rest of food accumulation which remains in the 
bottom of the sea waters and leads to 
decreased the fishes’ quality of life (Hartoko 
and Alexander, 2009; Ghani et. al., 2015). The 
deepest water  was 18.58 m at station 10  and 
the shallowest was  2.28 m at station 2 with an 
average of 8 m. The shallow waters in the Divur 
Bay were at stations 1, 2 and 3. Seven other 
stations were conted to the category of waters 
with an appropriate depth to support the 
grouper mariculture development according to 
the categories defined by DKP (2002) which is 
5-25 m. 
 
 
DO 

Variable of dissolved oxygen (DO) is the 
most critical variable in fish farming. Dissolved 
oxygen comes from the air diffusion and 
photosynthesis process. The content of DO in 
the water depends on the temperature, salinity 
and air pressure (Affan, 2011). The average 
DO value obtained was 3.77 mgL

-1 
. The largest 

DO value was 4.8 mgL
-1 

at the station 6. While 
the smallest DO value was 2.3 mgL

-1 
at the 

station 3. Dissolved oxygen concentration 
obtained was varied at each station, 
presumably because of the differences in depth 
and measurement time (Ghani et. al., 2015), 
the movement and mixing of water masses, as 
well as the daily cycle (Kangkan, et. al., 2007). 
Variations in the value of the measured DO 
smaller which means that the dissolved oxygen 
content is relatively homogeneous, allegedly 
caused by the influence of the movement of 
wind, temperature and salinity (Affan, 2010). 
When it was compared to the quality standard 
DO value suitable for cultivation, it should be 
greater than 5 mgL

-1
 (KepMenLH No. 51 , 

2004). In addition, according to the research of  
Bakosurtanal (1996) the DO value which is  
suitable for marine life ranges from 4 to more 
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than 6 mgL
-1

. Therefore the content of 
dissolved oxygen in Divur Bay, particularly at 
stations 6,7,8 and 9 could still support the 
development of grouper mariculture. 
 
Phosphate 
 

Phosphate compounds which is 
contained in the water comes from soil erosion, 
weathering plants and effluent from animal 
(Affan, 2010). The content of phosphate in the 
water always changed every month allegedly 
due to the influence of the seasons such as 
rainy season which would reduce levels of 
phosphate in the waters as well as the 
influence of pH and temperature (Sukendi et. 
al, 2015). The average phosphate content in 
Divur Bay was 0.00763 mgL

-1
. The largest 

phosphate value contained at the station 7 was 
0.0219 mgL

-1 
and the smallest was 0.0015 

mgL
-1 

at station 6. The phosphate levels which 
was suggested by KepMen LH No. 51 (2004) is 
0.015 mgL

-1
. According to the regulation, then 

from ten stations where were observed, only 
one station had exceeded phosphate levels. It 
can be concluded that the Divur Bay waters 
can support the development of grouper 
mariculture. 

 
Nitrate 
 

The average nitrate measured in Tual 
Town Divur Bay was 0.03482 mgL

-1
. Station 2 

was the station with the largest nitrate content 
of 0.0767 mgL

-1
, while the station 10 was the 

station with the lowest nitrate content of 0.0076 
mgL

-1
. Nitrate quality standards value according 

to KepMenLH no 51 2004 was below 0.008 
mgL

-1  
therefore  the distribution of nitrates in 

the waters of Divur Bay measured average 
above the threshold and less support for the 
development of aquaculture, but not toxic to 
aquatic organisms as it is still within safe 
enough for marine organisms (Sukendi et. al., 
2013). 

Of the ten stations studied, water quality 
parameters that meet the feasibility for grouper 
mariculture are stations 6, 8 and 9 because of 
the eight parameters observed only one 
parameter is nitrate that does not meet the 
quality standards of water quality. 

 
4. Conclusion 

  
Tual Town Divur Bay water quality 

parameters which were measured at ten 
stations in this study among others 
temperature, brightness, salinity, pH, current 
velocity, depth, dissolved oxygen (DO), 
phosphate, and nitrate. Parameter 

measurement results which were obtained from 
this research were temperature 30 to 31 oC, 
brightness 2.28 to 7.86 m, 33 to 35 mgL-1 
salinity, pH 7.7 to 8.1, the current velocity  0.06 
to 0.617 m / s, DO 3.77 to 4.8 mgL-1, 
phosphate 0.0015 to 0.0219 mgL-1, and nitrate 
0.0076 to 0.0767 mgL-1. Comparing to the 
regulation of KepMenLH no. 51 (2004) and the 
previous researches, it was concluded that the 
current velocity, depth, temperature, salinity, 
brightness, pH, and DO would support 
mariculture development efforts. The 
phosphates and nitrates values which were 
supporting parameters obtained values above 
the quality standard, therefore it supported less 
the grouper mariculture business development 
in the Tual Town Divur Bay.   
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